Aminoglycosides block the Kv3.1 potassium channel and reduce the ability of inferior colliculus neurons to fire at high frequencies.
The Kv3.1 potassium channel is expressed at high levels in auditory nuclei and contributes to the ability of auditory neurons to fire at high frequencies. We have tested the effects of streptomycin, an agent that produces progressive hearing loss, on the firing properties of inferior colliculus neurons and on Kv3.1 currents in transfected cells. We found that in inferior colliculus neurons, intracellular streptomycin decreased the current density of a high threshold, noninactivating outward current and reduced the rate of repolarization of action potentials and the ability of these neurons to fire at high frequencies. Furthermore, potassium current in CHO cells transfected with the Kv3.1 gene was reduced by 50% when cells were cultured in the presence of streptomycin or when streptomycin was introduced intracellularly in the pipette solution. In the presence of intracellular streptomycin, the activation rate of Kv3.1 current increased and inhibition by extracellular TEA become voltage-dependent. The data indicate that streptomycin inhibits Kv3.1 currents by inducing a conformational change in the Kv3.1 channel. The hearing loss caused by aminoglycoside antibiotics may be partially mediated by their inhibition of Kv3.1 current in auditory neurons.